A fibrinolytic anticoagulant (F-4) was previously isolated by Daoud et al; (1986) from Cerastes cerastes venom. In this study, isolation and sequencing of gene fragments of this F-4 protein was attempted. Primers utilized in the polymerase chain reactions were obtained from two sources: P1, a primer that was previously used in isolating other fibrin(ogen)olytic metalloprotease. The other primers; P2, P3 and P4 were designed using doprimer program.
Introduction
Snake venom contains direct acting fibrinolytic metalloproteases that could have important applications in medicine, (Ramirez et al., 1999).
Haemostatically active components are distributed widely in the venom of many different snake species; particularly from Pit-viper, Viper and Elapid venom, (Markland, 1998).
Fibrin(ogen)olytic activity has been described in a number of different snake venoms. There are two classes of fibrin(ogen)olytic enzymes in snake venom, depending on preference for degradation of either alpha or beta chains of fibrin or fibrinogen, (Guan et al., 1991).
Neuwiedase is a fibrin(ogen)olytic non-haemorrhagic metalloprotease purified from Bothrops neuwiedi snake venom by Rodrigues et al., (2000) .
It degrades the Aα-chain of fibrinogen more rapidly than the Bβ-chain in a dose dependant manner, while γ-chain is unchanged. Neuwiedase shows also proteolytic activity upon fibrin.
Lebetase is a metalloenzyme isolated from Vipera lebetina venom that contains one mole of Zn 2+ and one mole of Ca 2+ /mole of protein.
Lebetase degrades fibrin and fibrinogen by hydrolysis of the alpha and beta chains. It also inhibits platelet aggregation induced by ADP in a dose dependant manner, (Siigur et al., 1998).
The anticoagulant action of Cerastase F-4 is due to non specific cleavage of fibrinogen, (Daoud et al., 1986). It degrades α A-chain of fibrinogen, followed by β B-chain. It also degrades prothrombin but at a slow rate. It has very low toxicity and haemorrahgic activity, thus may be useful as thrombolytic agent. Daoud et al., (1987) reported that it is a metalloprotease, which is Ca 2+ and Zn 2+ dependant.
In this work three fragments of the gene for F-4 protein were sequenced.
Sequence analysis using bioinformatic programs for sequence alignment was performed using BLAST, Basic Local Alignment Search Tool.
A detailed description was presented for the presence of conserved domains using CDD, Conserved Domain Database Search, CDART, 
Materials and Methods

Dissection of Venom Gland:
The gland tissue of horned Egyptian Cerastes cerastes snake was dissected in the cold room at 4ºC, minced on ice, then vortexed in SV RNA Lysis Buffer (Promega's kit, USA).
Total RNA Isolation:
Total RNA Isolation was performed using Promega's SV Total RNA Isolation kit, USA according to Otto et al, (1998). RNase Inhibitor (40units/µl) was added to the purified RNA prior to storage at -80ºC.
Reverse Transcription Polymerase Chain Reaction (RT-PCR)
One
Step RT-PCR was performed using QIAGEN One
Step RT-PCR Kit, Germany; according to Kleiboeker, (2003).
Design of Primers:
P1, a primer that was previously used by Siigur et al, (1996) 
One
Step RT-PCR was performed on:
Sample 1= P1 as forward primer and P2 as reverse primer.
Sample 2= P4 as forward primer and P3 as reverse primer.
Sample 3= P1 as forward primer and P3 as reverse primer.
The thermal cycler program:
-Reverse transcription of mRNA to cDNA at 50ºC for 30 min.
-Initial PCR activation step at 95ºC for 15 min.
-Three step cycling was repeated for 40 cycles and included:
a. Denaturation step at 94ºC for 1 min.
b. Annealing step at 46ºC for 1 min in sample 1, at 50ºC for 1 min in sample 2 and sample 3.
c. Extension step at 72ºC for 1 min.
Agarose Gel Electrophoresis:
The PCR products of samples 1, 2 and 3 were analyzed by 2% agarose gel electrophoresis, stained with ethiduim bromide (10 mg/ml). Promega's low molecular weight markers (catalog# G3161) were used, according to Sambrook et al, (1989) . The gel was photographed using a Polaroid camera and a UV transilluminator.
DNA Gel Extraction:
Agarose DNA Gel Extraction was performed on samples 1, 2 and 3 using o Sample 3: The 400 bp band gave 393 bp ( fig. 8 ).
Sequence analysis
A nucleic acid translator program translated sample 1 into 98 amino acid residues [fig. 5] , sample 2 into 25 amino acid residues [fig. 7] since the forward primer p4 (19-mer) was added at the beginning of sequence prior to translation in order to increase the sequence size and sample 3 into 128 amino acid residues [fig. 9] . Similarity searches were performed through Sample 3 showed similarities with fibrinolytic metalloproteases as lebetase [fig. 11] , fibrolase [fig. 12] , neuwiedase, and atroxase. It also showed similarities with Gloyduis halys metalloprotease, Crotalus molossus molossus metalloprotease, and zinc-endopeptidase adamalysin II from Crotalus adamanteus. As regards sample 2, its sequence is mainly formed of the conserved zinc catalytic region, so it had strong similarities with fibrinolytic metalloproteases from Bothrops neuwiedi, Crotalus atrox, and from Macrovipera lebetina, in addition to many other haemorrhagic and non haemorrhagic zinc metalloproteases.
Application of CDD revealed that the sequenced fragments belong to the reprolysin family which is a snake venom endopeptidase requiring zinc for catalysis, [fig. 13, 14, 15] . Also 3D model for reprolysin with the aligned sequences of the three fragments was also presented [fig. 16, 17, 18] .
SMART program showed that sample 1 domain starts at position 20 and ends at position 97, and sample 3 domain starts at position 3 and ends at position 127, both domains belong to the reprolysin family.
Using Predict Protein program, more information about our protein was known:
Prosite motif search: phosphorylation sites were present in sample 1
and sample 3, N-myristoylation site was found in sample 1 and sample 2 and zinc binding site was found in sample 3.
CYSPRED for cysteine prediction: for sample 1 and sample 2 no bonded cysteine residues were found, but in sample 3, presence of one disulfide bond at position 83 was predicted.
As for Solvent accessibility;
Sample 1: 43% of the protein is exposed with more than 16% of its surface. Globularity prediction: described sample 3 and sample 2 to be as compact as a globular domain, and sample 1 may be globular but not as compact as a domain.
Comparison between sequences of samples 1, 2 and 3 using BLAST two sequence alignment revealed that there is no significant alignment between samples 1 and 2, while samples 1 and 3 have sequence homology (not identical) and samples 3 and 2 also have sequence homology in the region of the consensus zinc binding domain. These results suggest that the three fragments may be truncated from one gene. In this work, molecular biology studies were performed on the venom gland tissue of Cerastes cerastes, in an attempt to identify the gene sequence of Cerastase F-4 or its catalytic domain to be followed later on, by cloning and expression of this protein owing to its significant value as an anticoagulant and thrombolytic agent.
Discussion
Primer design and choice of the appropriate primers were first performed.
The PCR products were extracted from agarose gel and sequenced by the Automated DNA sequencing technique. Sequences were analyzed using BLAST then translated using the nucleic acid translator program. As regards sample 2, its sequence is mainly formed of the conserved zinc catalytic region, so it had strong similarities with fibrinolytic metalloproteases from Bothrops neuwiedi (identity 91%), Crotalus atrox (identity 91%) and from Macrovipera lebetina (identity 87%) and many haemorrhagic and non haemorrhagic zinc metalloproteases.
CDD (conserved domain database) was also used to identify the conserved structural core motif of the corresponding domain family to which the query (sample) belonged [sample 1, sample 2, and sample 3].
Also 3D model for the aligned sequences was also presented.
Application of the previously mentioned tool revealed that our protein belongs to the reprolysin family which is a snake venom endopeptidase requiring zinc for catalysis.
In agreement with this result, Lebetase; fibrin(ogen)olytic protein from 
*Relation between sample 1, 2 and 3 sequences:
Comparison between sequences of samples 1, 2 and 3 using BLAST two sequence alignment revealed that there is no significant alignment between samples 1 and 2, while samples 1 and 3 have sequence homology
(not identical) and samples 3 and 2 also have sequence homology in the region of the consensus zinc binding domain. These results suggest that the three fragments may be truncated from one gene.
*Conclusion:
Only parts of the cDNA encoding for the F-4 gene isolated from Cerastes cerastes were sequenced and analyzed, showing significant similarities to members of fibrin(ogen)olytic zinc dependant metalloproteinases, in addition to other haemorrhagic and non haemorrhagic metalloproteases when compared with sequences in the database through BLAST. The sequences of samples 2 and 3 contained the zinc binding motif which is conserved in all metalloproteases and is responsible for catalytic activity. It was also found that samples 1, 2 and 3 contain a conserved domain similar to the conserved domain in reprolysin and thus it was suggested that our protein belong to the reprolysin family of snake venom endopeptidases.
Presence of cysteine residues had been detected in sample 3 with a strong probability of presence of disulfide bonds and it also appeared to be globular in structure and as compact as a domain.
Complete sequencing of the cDNA encoding for the cerastase F-4 gene is recomended to be followed by cloning and expression of the protein as this protein appears to have great potentials in fibrin as well as fibrinogen lysis that can be of good use in thrombolytic therapy. 
